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4DBGGPME9SBZQIPUPFMFDUSPOTQFDUSPTDPQZ
*OUSPEVDUJPO
5IF CJPNBUFSJBM GPS CPOF UJTTVF FOHJOFFSJOH EF
NBOET UISFF QSPQFSUJFT CJPDPNQBUJCJMJUZ PTUFP
DPOEVDUJWJUZ BOE PTUFPJOEVDUJWJUZ 5IF BVUPHSBGUT
IBWF UIF BEWBOUBHFT PG CFJOH IJTUPDPNQBUJCMF BOE
OPO?JNNVOPHFOJDXIFSF UIFZ IBWFNJOJNBM SJTL PG
USBOTGFSSJOH JOGFDUJPVT EJTFBTFT XIJMF CFJOH PT
UFPJOEVDUJWFBOEPTUFPDPOEVDUJWF	.BMBLFUBM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)PXFWFSTVDIBVUPHSBGUTIBWFEJTBEWBOUBHFTPGCF
JOH MJNJUFE JO RVBOUJUZ BOE SFMBUJWFMZ FYQFOTJWF
)FODF UIF TZOUIFUJD CJPNBUFSJBMT IBWF CFFO SF
TFBSDIFEUPSFQMBDFUIFBVUPHSBGUT
4ZOUIFUJDCJPDFSBNJDTXFSFXJEFMZVTFEBTUIFCJ
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5IFTF NBUFSJBMT FYIJCJU IJHI CJPDPNQBUJCJMJUZ XJUI
TVSSPVOEJOHMJWJOHUJTTVFBOEIJHIPTUFPDPOEVDUJWJUZ
DIBSBDUFSJTUJDT	%FTDBNQT FU BM 
 )PXFWFS
UIFZTUJMMMBDLPOFPGUIFJNQPSUBOUSFRVJSFNFOUTBT
UIF TZOUIFUJD CPOF HSBGU TVCTUJUVUFT UIF
PTUFPJOEVDUJWJUZ0OFNFUIPEPGFOIBODJOHUIFCPOF
GPSNBUJPO BOE SFDPOTUSVDUJPO JT UP QFSGPSN QSPUFJO
UIFSBQZXIJDIJOWPMWFTUIFMPDBMBQQMJDBUJPOPGPT
UFPJOEVDUJWFHSPXUIGBDUPSTTVDIBTCPOFNPSQIP
HFOJDQSPUFJOT	#.1
	$SPV[JFSFUBM
5IF#.1
IBTCFFOVTFEGPSCJPNBUFSJBMTCZNFBOTPGDPBUJOH
BOESFMFBTJOHNFUIPET	/JFFUBM,BOHFUBM
 5BLBIBTIJ FU BM 
 4PNF PG SFTFBSDI
TIPXFE UIBU UIF DPOUSPM PG #.1 SFMFBTJOH BGGFDUT
UIF PTUFPHFOFTJT BOE CPOF HSPXUI	;IBP FU BM

 5IF TMPXMZ SFMFBTJOH PG #.1 XBT TIPXO UP
FOIBODF UIFCPOFHSPXUIBOEPTUFPHFOFTJTDPNQBSF
XJUIGBTUSFMFBTJOH#.1
"MTPUIFSBUFPGPTUFPHFOFTJTJTLOPXOUPCFBG
GFDUFECZUIFRVBOUJGJDBUJPOPG#.1BOEUIFBNPVOU
PG#.1DPBUFEPOUIFTDBGGPMEJTEJGGFSFOUBDDPSEJOH
UPUIFDPBUJOHNFUIPET5IFDPBUJOHPGUIF#.1PO
TDBGGPME DBO CF BDIJFWFE FJUIFS QIZTJDBMMZ PS
DIFNJDBMMZ0OFPG UIFQIZTJDBMNFUIPETPGDPBUJOH
JTUIFEJQDPBUJOHNFUIPEXIJDIJTUIFTJNQMFQSPD
FTT GPS EFQPTJUJOH B UIJO GJMN PG TPMVUJPO POUP
NBUSJY5IFMJRVJEGJMNGPSNBUJPOJTBDIJFWFECZUXP
NBJONFDIBOJTNTHSBWJUZESBJOJOHPGMJRVJETPMVUJPO
BOE FWBQPSBUJPO PG TPMWFOU	:JNTJSJB FU BM 

5IFDIFNJDBMDPBUJOHPG#.1POUIFTDBGGPMEJTBDI
JFWFECZDSFBUJOHDIFNJDBMCPOECFUXFFONBUSJYBOE
#.1"NPOHUIFDIFNJDBMDPBUJOHNFUIPEUIFBOUJ
CPEZ?BOUJHFO DPBUJOHNFUIPEIBTCFFOVTFE GPS UIF
QSPUFJO DPBUJOH XIJDI JOWPMWFT B HBNNB HMPCVMJO
QSPUFJO LOPXOBT UIF BOUJCPEZ UIBU JT VTFE JO UIF
JNNVOF TZTUFN UP JEFOUJGZ GPSFJHO BOUJHFO 4VDI
CJOEJOHPGBOUJCPEZXJUIBOUJHFOJTBIJHIMZTQFDJGJD
JOUFSBDUJPO XIJDI BMMPXT BOUJCPEZ UP JEFOUJGZ BOE
CJOEPOMZUPUIFJSVOJRVFBOUJHFO	;IBPFUBM

4FWFSBMTZOUIFUJDTDBGGPMETTVDIBTCJPEFHSBEBCMF
QPMZNFST BOE CJPBDUJWF DFSBNJDT XIJDI IBWF CFFO
EFWFMPQFE UP TVTUBJO UIF XPVOE TJUF BOE TVC
TFRVFOUMZ SFQMBDFBOE SFHFOFSBUFOFX UJTTVFTIBWF
QSPWFOUPCFBQQMJDBCMFDMJOJDBMMZ	,JNFUBM
 
4PNFPGUIFFTTFOUJBMGFBUVSFTPGUIFTDBGGPMETBSF
UIF JOUFSDPOOFDUFE IJHIMZ QPSPVT OFUXPSL GPS DFMM
HSPXUIBOEOVUSJFOUT GMVY	4FZFE?*NBOFUBM

UIF BQQSPQSJBUF TVSGBDF DIFNJTUSZ GPS DFMM BEIFTJPO
BOEQSPMJGFSBUJPOBOEUIFNFDIBOJDBMQSPQFSUJFTGPS
UIFTVQQPSUPGUIFUJTTVFTBTUIFZHSPX	+BDLFUBM

 *O BEEJUJPO UP UIFTF UIF PTUFPJOEVDUJWJUZ JT
BMTP JNQPSUBOU GFBUVSFT GPS UJTTVF FOHJOFFSJOH
TDBGGPME
*O UIJT TUVEZ UIF )" TDBGGPME IBWJOH CJP
DPNQBUJCJMJUZBOEPTUFPDPOEVDUJWJUZXBTVTFEBTUIF
NBUSJYGPS#.1DPBUJOH"GUFSUIFHFMBUJODPBUJOHPG
)"TDBGGPMEGPSIJHITUSFOHUIBOEDIFNJDBMCPOEJOH
XJUI#.1UIF#.1BOEBOUJCPEZXFSFDPBUFEPO)"
TDBGGPMECZDIFNJDBMDPWBMFOUCPOE)FODFUIFQVS
QPTF PG UIJT TUVEZXBT UP DSFBUF)" TDBGGPMEXJUI
FOIBODFE CJPMPHJDBM SFTQPOTF *O BEEJUJPO UIF PT
UFPHFOJDQSPQFSUJFTXFSFNBJOUBJOFEGPS MPOHQFSJPE
PGUJNFBTUIF#.1DPBUJOHNFUIPETXFSFVTFE
.BUFSJBMBOENFUIPE
'BCSJDBUJPOPGIZESPYZBQBUJUFTDBGGPME
5IF)"TDBGGPMEXBTGBCSJDBUFECZUFNQMBUFDBTU
JOHNFUIPE5IF)"TMVSSZXBTQSFQBSFECZNJYJOH
PG )" OBOP QPXEFS 	0TTHFO ,PSFB
 BOE PSHBOJD
BEEJUJWFT	QPMZWJOZMBMDPIPMNFUIZMDFMMVMPTF
BNNPOJVNQPMZBDSZMBUFEJTQFSTBOUBOE//?
EJNFUIZMGPSNBNJEF ESZJOH BHFOU
 JOUP EJTUJMMFE
XBUFS #FGPSF UIF )" TMVSSZ DPBUJOH UIF QPMZVS
FUIBOF TQPOHF XBT USFBUFE CZ /B0) TPMVUJPO UP
HFOFSBUF UIF0)HSPVQ PO UIF TQPOHF5IF TQPOHF
XBTUIFODPBUFEXJUITMVSSZBOEESJFEBUSPPNUFN
QFSBUVSF GPS I BOE)" TDBGGPMEXBT TJOUFSFE BU
GGPSI
1IZTJDBMDPBUJOHPG#.1?BOEHFMBUJOPO
IZESPYZBQBUJUFTDBGGPME
5IF  XU HFMBUJO GSPN UIF CPWJOF TLJO XBT
NFMUFEJOEJTUJMMFEXBUFSBUGBOEUIFHMV
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Designated Code Description of the sample BMP?2 coating methods
HA HA scaffold Control
HAP
HA scaffold/Gelatin and BMP?2 coating 
by physical bonding
Dipping coating
HAC
HA scaffold/Gelatin and BMP?2 coating 
by chemical bonding
Antigen?Antibody coating
5BCMF5IFEFTJHOBUFEDPEFBOEEFTDSJQUJPOPGTBNQMFT
UBSBMEFIZEF XBT BEEFE UP UIF HFMBUJO TPMVUJPO GPS
UIFDSPTTMJOLJOHPGHFMBUJO"GUFSUIFDPBUJOHPG)"
TDBGGPME XJUI UIF HFMBUJO VTJOH UIF EJQ DPBUJOH
NFUIPE HFMBUJO DPBUFE TDBGGPME XBT ESJFE BU G
WBDVVN ESZJOH PWFO GPS SFNPWBM PG UIF
HMVUBSBMEFIZEF
5IFTDBGGPMEDPBUFEXJUIHFMBUJOXBTUIFODPBUFE
XJUI#.1?VTJOHUIFEJQDPBUJOHNFUIPE5IFTDBG
GPMEXBTTPBLFEJOUP#.1?TPMVUJPOBUWBDVVNFO
WJSPONFOUBOEGPMMPXJOHIUIFTDBGGPMEDPBUFECZ
#.1?XBTESJFEBUSPPNUFNQFSBUVSFGPSI5IF
#.1? XBT DPBUFE QIZTJDBMMZ CZ UIF NFDIBOJDBM
GPSDFTPGHSBWJUZUISPVHIESBJOJOHPGMJRVJETPMVUJPO
BOEFWBQPSBUJPOPGTPMWFOU
$IFNJDBMDPBUJOHPG#.1?BOEHFMBUJOPO
IZESPYZBQBUJUFTDBGGPME
'PSUIFDIFNJDBMDPBUJOHPG#.1?BOEHFMBUJOPO
)" TDBGGPME GJSTU UIF HFMBUJO XBT DPBUFE CZ TBNF
NFUIPEBTUIFQIZTJDBMDPBUJOHNFUIPE5IFDPBUJOH
PGUIFHFMBUJOPO)"TDBGGPMESFTVMUFEJOGPSNBUJPO
PGBNJOFHSPVQPO JUTTVSGBDFXIJDIBMMPXCPOEJOH
XJUI UIF 5SBVU?T SFBHFOU 	?*NJOPUIJPMBOF ?)$M

	4JHNB?"MESJDI64"
UIBUXBTBQQMJFEUPUIFHFMBUJO
DPBUFE TDBGGPME 5IF TVMGP?TVDDJOJNJEZM EFSJWBUJWF
	4VMGP?4.$$ 4JHNB?"MESJDI 64"
 XBT USFBUFE XJUI
#.1? BOUJCPEZ 	;IBP FU BM 
 XIJDI BMTP
GPSNFETUSPOHCPOEEVFUPUIFBNJOFHSPVQQSFTFOU
PO UIF4VMGP?4.$$5IFNJYUVSF PG UIF4VMGP?4.$$
BOE#.1?BOUJCPEZXBTUIFOBQQMJFEUPUIFHFMBUJO
DPBUFE)"TDBGGPMEUIBUXBTUSFBUFEXJUIUIF5SBVU?T
SFBHFOU XIJDI BMMPXFE GPSNBUJPO PG SFBDUJPO CPOE
CFUXFFO 5SBVU?T SFBHFOU BOE UIF 4VMGP?4.$$ 4VDI
DPBUFETDBGGPMEXBTUIFOTPBLFEJOUP#.1?TPMVUJPO
GPSUIFDPOKVHBUJPOCFUXFFO#.1?BOEBOUJCPEZPO
UIFTDBGGPME?TTVSGBDF"GUFSIPVSTPGSFBDUJPOCF
UXFFO#.1?BOEBOUJCPEZUIFTDBGGPMEXBTXBTIFE
XJUIQIPTQIBUFCVGGFSTBMJOF	1#4

5IF UXP UZQFT PG TBNQMF 	)"1 BOE )"$
 XFSF
QSFQBSFE CZ BCPWF QSPDFTTFT BT XFMM BT DPOUSPM
TBNQMF 	VODPBUFE )" TDBGGPME )"
 BOE EFTJHOBUFE
XJUIDPEFGPSUIFQVSQPTFPGUIJTQBQFS	5BCMF

4VSGBDFDIBSBDUFSJ[BUJPO
5IFTVSGBDFGVODUJPOBMHSPVQPGHFMBUJODPBUFE)"
TDBGGPMEXBTBOBMZ[FECZ'PVSJFS?USBOTGPSN JOGSBSFE
	'5?*3
 TQFDUSPTDPQZ XIFSF UIF QSFTFODF PG HFMBUJO
XBT NFBTVSFE CZ JEFOUJGZJOH BNJEF HSPVQT "GUFS
UIF#.1?DPBUJOHPO)"TDBGGPMEUIFTVSGBDFDPN
QPTJUJPO PG TDBGGPMEXBTNFBTVSFECZ9?SBZQIPUP
FMFDUSPO TQFDUSPTDPQZ 	914
 5IF QSFTFODF PG UIF
#.1? PO UIF DPBUJOH MBZFS XBT BOBMZ[FE CZ UIF
QFBLTPG$/0FUBMBOEUIFJOUFOTJUZPG$BOE
$BQFBLTXFSFVTFEUPRVBOUJGZUIF#.1?
#JPMPHJDBMFWBMVBUJPO
5IF.$5?&DFMMT	NPVTFPTUFPCMBTUDFMMT"5$$
64"
 XFSF DVMUVSFE JO 쩀?.&. NFEJVN 	8FM(FOF
,PSFB
 XJUI  GFUBM CPWJOF TFSVN 	(JCDP 64"

QFOJDJMMJO	(JCDP64"
JO$0JODVCBUPS
BOE VTFE GPS JO WJUSP UFTUT 5IF DFMMT 	읦
DFMMT
XFSFTFFEFEPOTBNQMFTGPS
EBZT 5IF DFMM QSPMJGFSBUJPO XBT NFBTVSFE CZ DFMM
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